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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a steep 
attenuation characteristic or a desired frequency 
characteristic on an excellent way, without increasing 
the number of components. 

SOLUTION: A capacitor 18 is made up of sheets A1 to 
A6. Coils 14, 16 are formed in parallel by sheets B1 to 
B10. The coils 14, 16 and the capacitor 18 form a T- 
filter, the coils 14, 16 are connected to input output 
electrode 10, 12 and the capacitor 18 connects to a 
GND electrode 24, respectively. The coils 14, 16 are 
coupled so that the sets of magnetic flux are cancelled 
together, to form a negative mutual inductance. The 
pseudo-coils obtained in this way form a series 
resonance circuit with the capacitor 18. The resonance 
frequency of the resonance circuit is adjusted to be in 
an attenuation region of the frequency characteristic by 
revising the distance between the coils 14 and 16. 
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* NOTICES * 

JPO and NCIPI are not: responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the object for capacitors — carrying out the laminating of the sheet with which the 
conductor was formed — a capacitor — constituting — the object for coils, while carrying out the 
laminating of the sheet with which the conductor was formed In the laminating mold LC composite 
part which constituted the coil from connecting between sheets with a conductor the object for coils - 
- a conductor — connection — Laminating mold LC composite part characterized by constituting a 
resonance circuit using the false coil which formed the negative mutual inductance and was obtained 
by this by approaching and forming at least two coils in the layered product of a sheet, and said 
capacitor. 

[Claim 2] Laminating mold LC composite part according to claim 1 characterized by forming said 
coil in the layered product of a sheet in juxtaposition. 

[Claim 3] the object for coils — the laminating mold LC composite part according to claim 2 
characterized by forming so that a conductor may lap between sheets. 

[Claim 4] Laminating mold LC composite part according to claim 1 characterized by forming said 
coil in the layered product of a sheet in serial. 

[Claim 5] said object for capacitors — a conductor — connection — while connecting between sheets 
with a conductor — the object for coils — a conductor — also receiving — connection — the laminating 
mold LC composite part according to claim 1, 2, 3, or 4 characterized by connecting with a 
conductor. 

[Claim 6] said object for capacitors — while connecting a conductor between sheets with the 
connection electrode of the layered product exterior — the object for coils — the laminating mold LC 
composite part according to claim 1, 2, 3, or 4 characterized by connecting with a connection 
electrode also to a conductor. 

[Claim 7] said object for capacitors — the laminating mold LC composite part according to claim 1, 
2, 3, 4, 5, or 6 characterized by having formed the minute coil in some conductors, having added said 
false coil and said capacitor to this minute coil, and constituting a resonance circuit. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to amelioration of the laminating mold LC composite 

part containing a coil (inductor) and a capacitor (capacitor). 

[0002] 

[A background technique and Object of the Invention] Laminating mold LC composite part is used 
for the filter circuit for RFs etc. The equal circuit of T mold LC filter is shown in drawing 8 (A) as 
the example. As shown in this drawing, the coil 1 14,1 16 is connected to the serial between the input 
electrode 1 10 and the output electrode 112, and the capacitor 1 18 is connected to juxtaposition. That 
is, it has the composition that the capacitor 118 was connected to GND (ground) from the node of a 
coil 114,116. 

[0003] It is the configuration of such an ideal T mold LC filter, for example, if a coil 1 14,1 16 is set 
to 160nH(s) and a capacitor 1 18 is set to 127pF, frequency characteristics will turn into a damping 
property as shown in this drawing (B). In addition, the axis of abscissa of this drawing serves as 
logarithmic scale. As shown in this drawing, attenuation of gain has begun from past [ 30MHz ] (cut- 
off-frequency fC=50MHz), and it has become about 80dB attenuation by 1GHz. 
[0004] By the way, when using LC composite part of such a property as a filter, it is so good that the 
attenuation from a cut off frequency fC is steep. As technique for acquiring such a steep property, 
there is the technique of increasing the element number of **LC composite part of connecting a 
capacitor to the ** coil 1 14,1 16 at juxtaposition, or connecting a coil to a capacitor 1 18 at a serial, 
constituting a resonance circuit, respectively, and setting the resonance point as the location of a cut 
off frequency fC. However, also in any, an element number will increase as a whole and it will 
disagree with the request of a miniaturization in recent years or lightweight-izing. If another word is 
carried out, it is difficult to acquire a steep damping property with a small element number with a 
background technique. 

[0005] This invention is what noted these points, and it sets it as the purpose to offer the laminating 
mold LC composite part which can acquire a damping property steep good, without being 
accompanied by increase of an element number. 
[0006] 

[Means for Solving the Problem] in order to attain said purpose — this invention — the object for 
capacitors — carrying out the laminating of the sheet with which the conductor was formed — a 
capacitor — constituting — the object for coils, while carrying out the laminating of the sheet with 
which the conductor was formed In the laminating mold LC composite part which constituted the 
coil from connecting between sheets with a conductor (for example, connecting means of a beer hall, 
a through hole, etc.) the object for coils — a conductor — connection ~ By approaching and forming 
at least two coils in the layered product of a sheet, a negative mutual inductance is formed and it is 
characterized by constituting a resonance circuit using the false coil obtained by this, and said 
capacitor. 

[0007] There is the following in main modes. Said coil is formed in the layered product of a sheet 
juxtaposition- wise or in serial, the object for coils — a conductor may be formed so that it may lap 
between sheets, said object for capacitors — a conductor — connection — it connects between sheets 
with a conductor or the connection electrode of the layered product exterior — having — further — the 
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object for coils — it connects also with a conductor, other voice — if it depends like — said object for 
capacitors ~ a minute coil is formed in some conductors, said false coil and said capacitor are added 
to this minute coil, and a resonance circuit is constituted. 

[0008] According to this invention, two coils join together electromagnetic and a negative mutual 
inductance is formed. And a resonance circuit is constituted using the false coil and false capacitor 
which were made by this. The coupling coefficient of a mutual inductance changes by changing the 
distance of two coils, and the resonance frequency of a resonance circuit also changes. In this 
resonance frequency, laminating mold LC composite part with the damping property of a steep mold 
can be obtained, without being able to obtain the big magnitude of attenuation and being 
accompanied by the increment in an element number. 

[0009] The above and other purposes of this invention, the description, and an advantage will 
become clear from the following detailed explanation and an accompanying drawing. 
[0010] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of invention is explained to 
a detail, referring to an example. Especially the laminating mold LC composite part concerning this 
invention is suitable as a filter of a RF band, and is used for various kinds of electronic equipment, 
such as a cellular phone, a land mobile radiotelephone, a personal computer, and a liquid crystal 
television. 
[0011] 

[Example 1] First, an example 1 is explained, referring to drawing 1 - drawing 3 . This example 1 is 
an example of T mold filter, as shown in drawing 2 (A), and coils 14 and 16 are connected to the 
serial between the I/O electrode 10 and 12, and it has the composition that the capacitor 18 was 
connected to juxtaposition. That is, the capacitor 18 is connected from the node of coils 14 and 16 to 
GND (ground). Furthermore, mutual-inductance M exists between a coil 14 and 16. The appearance 
of components is shown in drawing 1 (C). 

[0012] The laminated structure of LC composite part which constitutes such a T mold filter is shown 
in drawing 1 (A). As shown in this drawing, the capacitor section 20 is constituted by six layers of 
the upper part, and the coil section 22 is constituted by ten layers of the lower part, the capacitor 
section 20 — two or more insulator sheets and the object for capacitors — a conductor constitutes — 
having ~ the insulator sheet of plurality [ section / 22 / coil ], and the object for coils - it is 
constituted by the conductor. Dielectric materials are used as sheets A1-A6 of the capacitor section 
20. 

[0013] However, as sheets B1-B10 of the coil section 22, dielectric materials or a magnetic- 
substance ingredient is properly used with the frequency to be used. For example, when a cut off 
frequency fC is 100MHz or less, a magnetic-substance ingredient is used as the coil section 22, and 
dielectric materials are used like [ the coil section 22 ] the capacitor section 20 in 100MHz or more. 
[0014] Furthermore, as long as there is need, you may make it put in the sheet C by different 
insulating material from the material of construction of the capacitor section and the coil section as 
hetero junction material between the capacitor section 20 and the coil section 22. When using a 
magnetic-substance ingredient as the coil section 22, using dielectric materials as the capacitor 
section 20, a layered product is formed by piling up those sheets and really sintering. In this 
sintering, a mutual reaction may occur between a dielectric sheet and a magnetic-substance sheet, 
and the component element in dielectric materials or a magnetic-substance ingredient may be spread 
mutually. Then, it will have a bad influence on the property of a capacitor or a coil, and a property 
will change. Then, the sheet C for association is formed in the boundary parts of a dielectric layer 
and a magnetic layer, and diffusion of the component between a dielectric layer and a magnetic layer 
is prevented by this. 

[0015] Next, it explains sequentially from the upper layer. First, when it explains from the capacitor 
section 20, a sheet Al is a protective layer, a sheet A2 and A4 - one object for capacitors - the 
conductor Dl is formed, respectively, these objects for capacitors — it has exposed before and after a 
laminating sheet, and the conductor Dl is connected to the GND electrode 24 shown in drawing 1 
(C). sheet A3 and A5 — the object for the capacitors of another side - the conductor D2 is formed, 
respectively, these objects for capacitors — the conductor D2 is connected by the beer hall (or 
through hole) D3 (it displays by the path cord) near the abbreviation center, namely, the object for 
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capacitors mentioned above — the object for the capacitors of the upper and lower sides by the beer 
hall D3 which the abbreviation central part of a conductor Dl is vacant, and passes this part — the 
conductor D2 is connected. 

[0016] Next, when the coil section 22 is explained, a sheet Bl is a protective layer, sheet B-2-B9 ~ 
the object for coils - the conductor is formed, the object for the coils of an abbreviation U shape [ B- 
2 / sheet ] — conductors El and Fl are formed, these objects for coils — the beer hall D4 where 
conductors El and Fl are continuing, and the connection part penetrates sheets Bl, C, and A6 - the 
object for capacitors — it connects with the conductor D2. 

[0017] the object for the coils of an abbreviation U shape [ sheet / B3 ] ~ conductors E2 and F2 are 
formed so that opening may turn to the opposite side, and those ends — beer halls Gl and HI — 
respectively — the object for coils — it connects with conductors El and Fl. the same - the object for 
the coils of an abbreviation U shape [ B4 / following / sheet ] — conductors E3 and F3 are formed so 
that opening may be suitable, and those ends - beer halls G2 and H2 - respectively - the object for 
coils - it connects with conductors E2 and F2. the object for coils same to the following sheet B5 
and B7 as a sheet B3 - conductors E2 and F2 are formed, respectively, moreover, the object for coils 
same to sheet B6 and B8 as sheet B4 - conductors E3 and F3 are formed, the object for coils which 
extended the pattern of an abbreviation U shape on the sheet B9 at the edge on either side, 
respectively — conductors E4 and F4 are formed, respectively. Hole connection is the same as that of 
said sheet. 

[0018] the object for coils among the above each part ~ the coil 14 is constituted by conductors El, 
E2, E3, and E4 and beer halls Gl and G2. moreover, the object for coils ~ the coil 16 is constituted 
by 'conductors Fl, F2, F3, and F4 and beer halls HI and H2. and the object for the coils of a sheet B9 

— conductors E4 and F4 are exposed to right and left from the laminating sheet, and are connected to 
the I/O electrodes 10 and 12 of drawing 1 (C), respectively. In addition, the sheet B10 of the lowest 
layer is a protective layer. 

[0019] the object for capacitors mentioned above — a conductor and the object for coils — a 
conductor and the object for beer halls — a conductor may apply the paste of Ag, Ag-Pd, Cu, etc. to a 
sheet front face with means, such as screen-stencil, may form it by drying this, and may be formed 
with means, such as sputtering and vacuum evaporationo. 

[0020] next — above — carrying out — the object for capacitors — a conductor and the object for coils 

— a conductor, the sheet with which the beer hall was formed, respectively, the sheet for protection, 
or the sheet for junction is accumulated on the order shown in drawing 1 (A). And it is fabricated, 
stuck by pressure and calcinated after that, and becomes a layered product, the right-and-left edge of 
this layered product — the object for coils — conductors E4 and F4 — as a drawer electrode — 
exposing —**** — an order edge — the object for capacitors — the drawer electrode of a conductor is 
exposed. The paste of Ag, Ag-Pd, etc. is applied and burned by these electrode sections, and 
electrodes 10, 12, and 24 are formed in them, respectively. Of course, you may form using 
technique, such as sputtering and vacuum evaporationo. Laminating mold LC composite part is 
obtained according to such a process. When an equal circuit is shown corresponding to drawing 1 
(A), it comes to be shown in this drawing (B). 

[0021] By the way, in this example, as shown in drawing 1 (A) and (B), the direction of the spiral of 
coils 14 and 16 serves as reverse sense. For this reason, since the sense of the current of both the 
coils 14 and 16 becomes reverse, the magnetic flux generated according to the current which is 
between I/O and flows serves as the same direction. For example, supposing magnetic flux 
downward with a coil 14 occurs, downward magnetic flux will also generate a coil 16. Furthermore, 
coils 14 and 16 are approached and formed in the same layered product. For this reason, the 
magnetic flux of one coil comes to pass the coil of another side, and both are in the condition of 
having joined together electromagnetic. 

[0022] In this example, the sense of the magnetic flux generated to an internal core (for coils sheet 
part surrounded by the conductor) is downward also in any of both the coils 14 and 16. That is, as the 
situation is shown in drawing 1 (B), with a coil 14, magnetic flux occurs in the sense shown by the 
arrow head FA, and magnetic flux occurs with a coil 16 in the sense shown by the arrow head FB. 
Such magnetic flux must be closed through the external core (the internal core of other coils is also 
included) of coils 14 and 16. For this reason, a part of magnetic flux generated with one coil comes 
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to pass through the inside of the coil of another side. 

[0023] For this reason, although the self magnetic flux shown in a coil 14 by the arrow head FA and 
the magnetic flux shown by the arrow head FB generated with the coil 16 pass, since both have 
reverse sense, they come to negate each other. On the other hand, although the self magnetic flux 
shown in a coil 16 by the arrow head FB and the magnetic flux shown by the arrow head FA 
generated with the coil 14 pass, since both have reverse sense also in this case, it comes to negate 
each other. Therefore, a negative mutual inductance comes to be formed between a coil 14 and 16. 
[0024] Here, as shown in drawing 2 (B), suppose that coils 14 and 16 and mutual-inductance M 
between them were expressed in the equal circuit of T mold with the equivalence coils 14A, 16A, 
and 26M. If the inductance of coils 14 and 16 is set to LA and LB and a mutual inductance is set to 
M, the inductance of "LB-M" equivalence coil 26M will be set [ the inductance of equivalence coil 
14A ] to "M" by the inductance of "LA-M" equivalence coil 16 A. That is, since a mutual inductance 
is negative, inductance component 26M of +M will occur. 

[0025] Equivalence coil 26M become in-series with a capacitor 18, and the series resonant circuit by 
L and C is constituted by this. The resonance frequency of this resonance circuit changes with the 
inductances of equivalence coil 26M. Therefore, resonance frequency can be adjusted, if the distance 
between a coil 14 and 16 is adjusted and both degree of coupling is changed. 

[0026] for example, the magnetic flux generated with one coil when bringing the distance between a 
coil 14 and 16 close the coil of another side -- a passage -- being easy - the amount of denials of 
magnetic flux increases and the value of a mutual inductance can be enlarged. Then, since the 
capacity of a capacitor 18 is fixed, resonance frequency comes to move to a low frequency side. 
Thus, the resonance frequency of the resonance circuit by equivalence coil 26M and the capacitor 1 8 
can be adjusted by adjusting the degree of coupling of coils 14 and 16. 

[0027] In this example, the degree of coupling between a coil 14 and 16 is adjusted so that this 
resonance frequency may serve as near cut-off frequency fC by the side of the decay area in a 
desired filter shape (damping property). For this reason, a steep damping property can be acquired 
near cut-off frequency. An example of such a filter shape is shown in drawing 2 (C), and the 
attenuation peak near [ which is shown by the arrow head PA ] 100MHz is formed in it of the 
resonance circuit. 

[0028] The example of an observation of the insertion-loss property of the laminating mold LC 
composite part made as an experiment about this example is shown in drawing 3 . This drawing (A) 
is the property of this example, and the inductor value of coils 14 and 16 is [ the coupling coefficient 
between 90pF, a coil 14, and 16 of the electrostatic capacity of 205nH(s) and a capacitor 1 8 ] K= 
0.08. In the graph of this drawing, the pole near [ which is shown by the arrow head PB ] 100MHz is 
generated by the series resonance of the mutual inductance of coils 14 and 16, and a capacitor 18. 
The pole 500MHz shown by arrow heads PC and PD, respectively and near 1 .5GHz is based on self- 
resonance of the inductance section etc., and the big magnitude of attenuation is obtained over the 
broadband. 

[0029] As an example of a comparison, the example of an observation when coils 14 and 16 have not 
joined together is shown in this drawing (B). If two kinds of insertion-loss properties of these 
drawing 3 are compared, the direction of the filter by LC composite part of this example serves as a 
steep damping property from the filter by the conventional LC composite part so that clearly. 
[0030] Thus, according to this example, a mutual inductance is formed between two coils and this 
constitutes a capacitor and a resonance circuit. For this reason, a damping property steep good can be 
acquired, without adding a new component. 
[0031] 

[Example 2] Next, an example 2 is explained, referring to drawing 4 . Drawing 4 (A) corresponds to 
drawing 1 (A) mentioned above, and the laminated structure of LC composite part of an example 2 is 
shown. This example is also an example of T mold filter. As shown in this drawing, the capacitor 
section 30 is constituted by six layers of the upper part, and the coil section 22 is constituted by ten 
layers of the lower part. The sheet C for association and the coil section 22 have the same 
composition as the example 1 mentioned above. 

[0032] Sheets Al and A2 and A4 are the same as that of the example 1 mentioned above also 
including the conductor pattern among the capacitor sections 30. however, the object for capacitors 
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currently formed in sheets A10 and A12, respectively - the conductor D10 differs from said 
example 1. namely, » although the conductor D2 was formed in the sheet front face in said example 
solid one — this example — the central minute coil section DA and the central flat part DB of right 
and left — the object for capacitors — the conductor D10 is constituted. And the beer hall D3 
connects and the minute coil section DA of sheets A10 and A12 is further connected also to the coil 
section 22 by the beer hall D4. In addition, dielectric materials and a low permeability ingredient are 
used for the sheets A10 and A12 in which the minute coil section DA was formed. 
[0033] The equal circuit of LC composite part in this example is shown in drawing 4 (B). Although 
it is the same as that of the equal circuit of the example 1 shown in drawing 2 (B) almost, it becomes 
the configuration that the minute coil section DA was connected to equivalence coil 26M, the 
capacitor 32, and serial by the mutual inductance. That is, the minute coil section DA becomes a part 
of resonance circuit. Here, as an ingredient of the insulation sheets A10 and A12 in the minute coil 
section DA, as mentioned above, the dielectric and the low permeability ingredient are used. For this 
reason, if the minute coil section DA and the inductance value (mutual-inductance value) of 
equivalence coil 26M are compared, it will become the relation of the inductance value < mutual- 
inductance value of the minute coil section. 

[0034] The adjustment technique which is referred to as locating the pole of the resonance point in 
the frequency which an attenuation pole is brought to a certain amount of frequency range, and then 
the width of face and die length of a conductor of the minute coil section DA are changed, and tunes 
finely and desires an inductance value by adjusting the integrated state between a coil 14 and 16 
from such a property becomes possible. As mentioned above, according to this example, resonance 
frequency is movable to the frequency value desired easily by forming the minute coil section in the 
capacitor section 30, and tuning resonance frequency finely using this part. 
[0035] 

[Example 3] Next, an example 3 is explained, referring to drawing 5 . Drawing 5 (A) corresponds to 
drawing 1 (A) mentioned above, and the laminated structure of LC composite part of an example 3 is 
shown. This example is also an example of T mold filter. As shown in this drawing, the capacitor 
section 20 is constituted by six layers of the upper part, and the coil section 50 is constituted by nine 
layers of the lower part. The capacitor section 20 and the sheet C for association have the same 
composition as the example 1 mentioned above. 

[0036] When the coil section 50 is explained, a sheet Jl is a protective layer like an example 1. 
sheets J2-J8 — the object for coils - the conductor is formed, the object for the coils of an 
abbreviation U shape [ sheet / J2 ] — conductors Kl and LI are formed, these objects for coils ~ the 
beer hall D4 where conductors Kl and LI are following the curled form, and the connection part 
penetrates sheets Jl, C, and A6 — the object for capacitors — it connects with the conductor D2. 
[0037] the object for the coils of an abbreviation U shape [ sheet / J3 ] it is formed so that a part of 
opening which conductors K2 and L2 faced may lap. and those ends — beer halls Ml and Nl — 
respectively — the object for coils ~ it connects with conductors Kl and LI. the same — the object 
for the coils of an abbreviation U shape [ sheet / J4 / following ] — it is formed so that a part of 
opening which conductors K3 and L3 faced may lap. and those ends — beer halls M2 and N2 — 
respectively — the object for coils — it connects with conductors K2 and L2. the object for coils same 
on the following sheets J5 and J7 as a sheet J3 - conductors K2 and L2 are formed, respectively, 
moreover, the object for coils same on a sheet J6 as a sheet J4 — conductors K3 and L3 are formed, 
the object for coils which extended the pattern of an abbreviation U shape with which a part of 
opening which faced each other lapped with the sheet J8 to the edge on either side, respectively ~ 
conductors K4 and L4 are formed, respectively. 

[0038] the object for coils among the above each part — the coil 52 is constituted by conductors Kl, 
K2, K3, and K4 and beer halls Ml and M2. moreover, the object for coils ~ the coil 54 is constituted 
by conductors LI, L2, L3, and L4 and beer halls Nl and N2. and the object for the coils of a sheet J8 
— conductors K4 and L4 are exposed to right and left from the laminating sheet, and are connected to 
the I/O electrodes 10 and 12 of drawing 1 (C), respectively. In addition, the sheet J9 of the lowest 
layer is a protective layer. 

[0039] The condition of having seen the above coil sections 50 from the laminating is shown in 
drawing 5 (B). this drawing — like — the object for coils — if another word is carried out so that a 
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part may lap, the coils 52 and 54 constituted by the conductor and the beer hall are formed so that a 
part of internal core 56 may lap. 

[0040] By the way, in this example, the direction of the spiral of coils 52 and 54 has become the 
same, and it differs from the example 1 . For this reason, since the sense of the current of both the 
coils 52 and 54 becomes reverse, the magnetic flux generated according to the current which is 
between I/O and flows serves as an opposite direction. For example, supposing magnetic flux 
downward with a coil 52 occurs, upward magnetic flux will occur with a coil 54. Therefore, in the 
part 56 with which coils 52 and 54 lapped, the magnetic flux of the coil of another side comes to be 
negated by the magnetic flux of one coil, and both will be in the condition of having joined together 
electromagnetic. Consequently, a mutual inductance arises between a coil 52 and 54, and this serves 
as a capacitor 1 8 and series connection, and constitutes a resonance circuit. Therefore, a steep 
damping property can be acquired like [ this example ] the examples 1 and 2 mentioned above. 
[0041] In addition, by changing the area of the lap part 56 of coils 52 and 54, the degree of coupling 
between a coil 52 and 54 can be changed, and resonance frequency can be moved. A desired steep 
damping property can be acquired by performing such adjustment. 
[0042] 

[Example 4] Next, an example 4 is explained, referring to drawing 6 . The I/O electrodes 10 and 12 
are formed in right and left of laminating components, and said each of examples has appearance 
composition in which the GND electrode 24 was formed forward and backward, as shown in 
drawing 1 (C). However, in this example 4, as shown in drawing 6 (B), one side of the GND 
electrodes of order serves as the connection electrode 60 for connection of the capacitor section and 
the coil section. Other parts except the connection part to this connection electrode 60 are the same 
as that of said example 1 . 

[0043] The laminated structure of an example 4 is shown in drawing 6 (A). In this drawing, the 
capacitor section 62 is constituted by six layers of the upper part, and the coil section 64 is 
constituted by 1 1 layers of the lower part. When it explains from the capacitor section 62, sheets PI 
and P6 are protective layers, sheets P2 and P4 — one object for capacitors — the conductor Ql is 
formed, respectively, these objects for capacitors — it has exposed to the backside [ a laminating 
sheet ] and the conductor Ql is connected to the GND electrode 24 shown in drawing 6 (B). sheets 
P3 and P5 — the object for the capacitors of another side — the conductor Q2 is formed, respectively, 
these objects for capacitors — it has exposed to a before [ a laminating sheet ] side, and the conductor 
Q2 is connected to the connection electrode 60 shown in drawing 6 (B). 

[0044] Next, when the coil section 64 is explained, sheets Rl and Rl 1 are protective layers, a sheet 
R2 — the object for the coils of the letter of the abbreviation for L characters — conductors SI and Tl 
are formed, these objects for coils — conductors SI and Tl are continuing and the connection part is 
connected to the connection electrode 60 which exposes to a before [ a laminating sheet ] side and is 
shown in drawing 6 (B). That is, connection between the capacitor section 62 and the coil section 64 
is made with the connection electrode 60. 

[0045] the object for the coils of an abbreviation U shape shown in sheets R3, R5, R7, and R9 at 
drawing 1 (A) — conductors E3 and F3 are formed, respectively, moreover, the object for the coils of 
an abbreviation U shape shown in sheets R4, R6, and R8 at drawing 1 (A) ~ conductors E2 and F2 
are formed, respectively, furthermore, the object for the coils of an abbreviation U shape shown in 
the sheet R10 at drawing 1 (A) — conductors E4 and F4 are formed, respectively, and the object for 
coils — conductors SI, E2-E4 are connected by beer halls Gl and G2, and the coil 66 is constituted 
by these, moreover, the object for coils — conductors Tl, F2-F4 are connected by beer halls HI and 
H2, and the coil 68 is constituted by these. [0046] Thus, according to this example, connection of the 
capacitor section 62 and the coil section 64 (connection part of coils 66 and 68) is made on the 
components side face instead of a beer hall with the connection electrode 60 by which exposure 
formation was carried out. By such configuration as well as the example mentioned above, it is 
uninfluential to association between a coil 66 and 68 in any way, and a steep damping property can 
be acquired. 
[0047] 

[Example 5] Next, an example 5 is explained, referring to drawing 7 . The capacitor section of this 
example 5 is the same as that of said example 4. However, as for the coil section, the conductor 
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pattern of a coil has ****** composition. That is, by this example, although the coil to combine is 
formed in juxtaposition in said examples 1-4, it is formed in serial so that it may put up and down. 
Moreover, this example serves as an appearance shown in drawing 6 (B). 

[0048] As shown in this drawing (A), the coil section 70 is constituted by the bottom (capacitor side) 
with the coil 72 by which laminating formation was carried out, and the coil 74 which turned 
laminating formation down. Sheet Ul and VI side is connected to the connection electrode 60 for 
connecting with the capacitor section 62. Moreover, sheet U5 and V6 side is connected to either of 
the I/O electrodes 10 and 12, respectively. Sheets U, U6, and V7 are all protective layers. 
[0049] if it explains sequentially from a connection electrode side — sheets Ul and VI — the object 
for the coils of the letter of the abbreviation for L characters — conductors Wl and XI are formed, 
respectively so that it may expose to a before side, the object for the coils of an abbreviation U shape 
[ sheets / U2 and U4 ] - a conductor W2 forms — having - ****-- the object for the coils of an 
abbreviation U shape [ sheets / V2 and V4 ] — the conductor X2 is formed, moreover, the object for 
the coils of an abbreviation U shape [ sheet / U3 ] — a conductor - W3 forms - having --**** — the 
object for the coils of an abbreviation U shape [ sheets / V3 and V5 ] - the conductor X3 is formed, 
furthermore, the object for coils which extended the pattern of an abbreviation U shape on the sheet 
U5 at the right edge — the object for coils which the conductor W4 is formed and extended the 
pattern of an abbreviation U shape on the sheet V6 at the left edge - the conductor X4 is formed, 
and the object for coils ~ conductors W1-W4 connect by beer halls Yl and Y2 by turns — having — 
****__ the object for coils — conductors XI -X4 are connected by beer halls Zl and Z2 by turns. 
[0050] the object for coils among the above each part — the coil 72 is constituted by conductors Wl- 
W4 and beer halls Yl and Y2. moreover, the object for coils — the coil 74 is constituted by 
conductors XI -X4 and beer halls Zl and Z2. and the object for the coils of sheets U5 and V6 » 
conductors W4 and X4 are exposed to right and left from the laminating sheet, and are connected to 
the I/O electrodes 10 and 12 of drawing 6 (B), respectively. 

[0051] Thus, in this example, as an equal circuit is shown in drawing 7 (B), coils 72 and 74 are 
formed in the direction of a laminating in piles, and it differs from any example mentioned above. 
However, the magnetic flux generated according to the current which is between I/O and flows 
serves as a direction which conflicts with both the coils 72 and 74 as arrow heads FC and FD show. 
Therefore, the magnetic flux generated with one coil and the magnetic flux of the coil of another side 
come to negate each other, and a negative mutual inductance arises between a coil 72 and 74. Since 
series connection of this is carried out to the capacitor through the connection electrode 60, a 
resonance circuit is constituted like said example and a steep damping property can be acquired 
similarly. 

[0052] In addition, between two coils 72 and 74, the insulator sheet U for protection with which no 
conductors are formed intervenes. For this reason, by using the insulator of different permeability 
from the thickness of Sheet U, and other sheets with which the conductor is formed as a sheet U, a 
coil 72 and the degree of coupling during between 74 can be changed, and resonance frequency can 
be moved. This becomes possible to acquire a desired steep damping property like the example 
mentioned above. 
[0053] 

[Other Example(s)] It is possible for there to be a gestalt of much operations in this invention, and to 
change to Oshi based on the above indication. For example, the following is also contained. 

(1) Although said each of examples applies this invention to T mold filter, this invention is 
applicable to circuits which have two or more coil components, such as a double pi mold circuit, for 
example. 

(2) The numeric value of the number of laminatings of the sheet shown in said example, a conductor 
pattern, and a circuit constant may also be set up suitably if needed. Moreover, the graph of 
frequency characteristics is also an example. 

(3) In addition, you may make it combine said example. For example, it is applying the capacitor 
section which has the minute coil section which applied or showed the capacitor section shown in the 
example of drawing 1 to the example of drawing 4 to the example of drawin g 5 - drawing 7 etc. 
[0054] 

[Effect of the Invention] As explained above, according to this invention, there is the following 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 9/26/2006 



JP,10-013180,A [DETAILED DESCRIPTION] 



Page 8 of 8 



effectiveness. 

(1) A negative mutual inductance is formed between two coils, a false coil is formed between 
capacitors, and a big damping property can be acquired, without needing a new component, since a 
resonance circuit is constituted by this. 

(2) By changing the degree of coupling between two coil components, the value of a mutual 
inductance can be changed, the resonance frequency of a resonance circuit can be moved simple, and 
a desired property can be acquired. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the example 1 of this invention. (A) is a perspective view in 
which the decomposition perspective view showing a laminated structure and (B) show a circuit 
diagram, and (C) shows a general view. 

[Drawing 2] It is drawing showing an example 1 . (A) And the circuit diagram in which (B) shows an 

equal circuit, and (C) are graphs which show the example of a property. 

[Drawing 3] It is the graph which compares an example 1 with the property of a background 

technique. 

[Drawing 4] It is drawing showing an example 2. The decomposition perspective view in which (A) 
shows a laminated structure, and (B) are circuit diagrams. 

[Drawing 5] It is drawing showing an example 3. The decomposition perspective view in which (A) 
shows a laminated structure, and (B) are drawings showing a coil part. 

[Drawing 6] It is drawing showing an example 4. The decomposition perspective view in which (A) 
shows a laminated structure, and (B) are the perspective views showing an appearance. 
[Drawing 7] It is drawing showing an example 5. The decomposition perspective view in which (A) 
shows a laminated structure, and (B) are circuit diagrams. 

[Drawing 8] It is drawing showing a background technique. The circuit diagram in which (A) shows 

an equal circuit, and (B) are graphs which show the example of a property. 

[Description of Notations] 

10 12 - I/O electrode 

14, 16, 52, 54, 72, 74 - Coil 

14A, 16 A, 26M — Equivalence coil 

18 32 - Capacitor 

20, 30, 62 ~ Capacitor section 

22, 50, 64, 70 - Coil section 

24 - GND electrode 

56 — Lap part of a coil 

60 — Connection electrode 

A1-A6, A10, A12, B1-B10, J1-J9, P1-P6, Rl-Rll, U-U6, V1-V7 - Sheet 
C — Sheet for association 

Dl, D2, Ql, and the object for Q2 — capacitors ~ a conductor 
DA — Minute coil section 
DB Flat part 

D3, D4, Gl, G2, HI, H2, Ml, M2, Nl, N2, Yl, Y2, Zl, Z2 - Beer hall 

E1-E4, F1-F4, and Kl- K4, L1-L4, SI, Tl, W1-W4, and the object for XI - X4 - coils - a 

conductor 

FA-FD - Arrow head which shows the direction of magnetic flux 
PA-PD — Attenuation pole 



[Translation done.] 
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[Drawing 8] 
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